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RESISTANCE, AND ITS PRODUCTION METHOD 



Abstract: 
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PROBLEM TO BE SOLVED: To provide an organic matter coated steel slieet 
safe and harmless in production process and in use and further capable of 
obtaining excellent corrosion resistance. SOLUTION: The surface of a 
galvanized steel sheet or an aluminum-plated steel sheet is, as a first layer film, 
provided with a composite oxide film containing (&alpha ) oxide fine grains, 
(&beta ) phosphoric acid and/or a phosphoric compound and (&gamma ) one or 
more l<inds of metals selected from among Mg, Mn and Al, and the upper part 
' thereof is, as a second layer film, provided with an organic film containing a 
reaction product (X) between a film forming organic resin (A) and an active 
hydrogen-containing compound (B) in which a part or the whole of the compound 
is composed of a hydrazine derivative (C) containing active hydrogen and any 
rust preventive addition component (Y) of one or more kinds of organic 
compounds selected from among (a) Ca ion exchanged silica and phosphate, (b) 
Ca ion exchanged silica, phosphate and silicon oxide, (c) a calcium compound 
and silicon oxide, (d) a calcium compound, phosphate and silicon oxide, (e) 
molybdate and (f) triazoles, thiols, thiadiazoles, thiazoles and thiurams. Data 
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^{\) 1 0 0SSS5 (ia?g^) ^cMLTl-l OOfi 

ftgp mm^) X'hh. n/ij&^o. i~5/;tinc7):irfla^ 

[0019] [5] m^'m-^tmwmv^-^i. 
ik^-> %mMjmm.z. w. 1 m^^t l-c. ( « ) 

( r ) M g . M n . A 1 (Ti^tf'hWiitlh 1 Slil±c^^ 
m (fit. -fb^if^^Jll/^/XWtg-^^b^it^t tt^^ill. 
^-^^^t^) fc. ^^W-ri)^JiA^"0. 0 0 5-3;Uin 

'mjm^-^-fh h Y^zyy%%n'^ (c ) t-^ht^hmi 
jmfMWj^'m ( B ) )L(r>Km.mh ( x) i: , tie 

( f ) at^' ( i ) £7)|J&||SsJD^^ ( y ) ^ ^is^. 

(f ) hurr-;i-^. ^Ti^'rv-yu 

( i ) c^Ai^y-m^'it 

mizmmmm.'ji (y) (^^^a^^-^mf-m^^^^ 

!t^(X) 10 0a»g|5 (HJ^^) tC^LTl-lOOS 

fiSB (SJ^tM-) xhh. m-tf^o. i-5//mc7)w«s 

[0020] [6 ] mi^m> o % mMx\rr}v 5 --^ a 
m>->%mk(mwiz. % 1 isMi: lt , {a)wc 

(r) Mg, Mn. A 1 c7)4'*»'^Will. iSIiliO^ 
Ji^Sr-irtf) i:. Sr^W-ri.^Jf;i)^'0. 0 0 5~3//m 

X. mm^-^w&i^ (A) )^~%-x\t'k.^cr)\t^wf 

vStt^KS^W-ri. t H^v'yf^iSf* (c ) *^/i>^^vStt 
7KS^iS^t^!t?!l ( B ) t<r>Km^^ ( X ) i: . Tie 
( e ) St^f ( f ) ( Y) t'k^Ti.^ 

(e) t'jyT>S?JS 

(f ) hurv-yi^. ^T'J7Y-iv 



m(x) loosagp mm^) t;:irtL-ci~ioog 

MSB (HJ^^J-) T-fcl., liSii**0. 1^5 MviCO^m 

MSr^-ri) c: i: ^mittm:kmzm.tiwmm 

I, 

[002 1 ] [7] m^m-y-^mmxiiT/i^^-^j^ 
^ib'o^mu<mmi<z. mim&mtix. (a)mit 

( r ) M g . M n . A 1 (r>4>p(>mimh 1 gimi^o^ 
m (fiL, it-^mr/zxim-^^t-^mtixttti^ 

*i^^^tt) ^-§rirtl.^ii*^0. 0 0 5-3//in . 

m^mimm^^L. ^cr,±mz^2mmti 
X. mmmmmm (a) fc-spxti^aso^k^w 

vSli/K^&^-r-S. t K 7 i-'yl^^fls ( C ) A>'5rSvS14 

7j<i^#m^!^ ( B ) tcoRm^im ( X ) . Tia 
( e ) . ( f ) . {s)m{h) (ommmmm^ 
(Y) t^-^^. 

(e) ^U^ryi^ 

(f ) hUTY-m. i-^-jm. ^T'JTY-)i 

( h ) u y igjsarx/xtiit^b^ ^ m 

mmmmmum (y) c^M+c7)^:^4*>'H(ri£Kj!C4f« 
mix) 1 oosaaj (n^ii-) (c^lti-i ooi 

MSB (ilJi^^i-) )lJi*^0. i-5Mrs^mm 

m^ti :i t t:mittmiimzmiti^^mm 

[0022] [8] m'^m-^^mmxiiTJi'i-^j^ 
m'^^mm<^mm^z.mim&mtix. (a)mit 
mmi^ft. (/3) vy^m/xiivymit^t. 

(r)Mg, Mn. A I (r)(pi)^i^mi£tllimii±<r>^ 

m (fiL. it-^Rr//xim^^t-0t%t ix-i!ttii 

(om^mmm^^L. ^<7)±mz'm2mmti 
X. mmmmmm (a) b-^xu±^coit^mi)^ 

?S1fcKSS:Wf 1. 1 F ( C ) t^h^^hm 
Aim-^^it^^ (B) i:cOKE«!fi!) (X) i:. TIE 

( e ) , {f)m(i) mmmam ( y) ^s-^ 

(e) ^UT'fy^iS 

( f ) hi) rv-yHlS, f-ri/'TV-/i^ 

( i ) Ca-^^y^mi^V:fl 

mmhmmmm (y) (^^ttio#^s*^frieRjEG4fi!t 
ft (X) 1 oosMgp (SJ^^) tcMLTi~i ooa 
agp mm^) xhh. m^m. i'-'5m<mmjk 
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[0023] [9] ±fe [1] - [8] cOV^^tl*^(0^}i 

( z ) ^-^^i.. tm^^^ ( z ) (r>^^mmm.m 

[10] ±ie [1] - [93 cr,\\^fii)Mr>^mmmmzi6 
(D) x'hi:itmwittm:kmzmifzwmm 
[11] ±ie [1] ^ [10] cr,\,^i'tii)^co^mw.w^mz 

CHj 



t.mzm.rz^m^mmu. 

coo 24] [12] ±ie [1] ~ [11] W^-r;h,*^c7)^ 
( c ) *^vgtt7l<3^^b-^!fS3 ( B ) 1 0 - 1 0 0 

x-^tfih^t mwit-i'm±'mzmitz-^mmm 

[13] ±ifi [10] - [12] a^x^-fix-b^a^^Wmmi&i^z 

awx. :LTr.^>'mwm ( d ) ifrm: ( i ) 



CH3 01) 




CH3 



C 
I 

CH3 



[0 0 2 5] [14] ±15 [1] [13] W^-rn*>i^W 

mwmmmzi6\^x. m^mim&m^^z^tixhm 
( a ) mit^^ mxhiz t mmt tm-kmzm 

[15] ±fe [1] - [14] cr>i^-fti^^er)^m.mmmi,z 

k mmttm^mzmtimm^mmm, 
[16] ±ie [1] ~ [15] (o^-^i'ti^-^mmmmmm^z 
fcv^T . m^Mitm&mam ( « ) p 2 05 ms* 
x'co'^^ (0) tMs.M nMfh 1 <r>±mmnM.x'(r) 
mt(r) <^mmms^ e - 1 0 0 0 m g/m 2 1'«> 
*).^mmii¥!mm^o. is/m^iiii. 0. 5s 
/m2 mx'ht^tmwit-tm:kmzmtitz^m 

[00 2 6] [17] ±ie [1] ~ [16] c7)v^-fii*v)^r 
immimcomkifmx'h x . m^^^ib -> s mmst 
Tii- $ % mw^^Mz . ( ^ ) wmm. 

i^i:. (n) Uyi^at/yxiiUyit-ft-^t^^fc, (^^) 
Mg, Mn, A 1 <:oa*>iOV^-fil*^iO^JS-f :t>', BUia 
^mc^ 0 hmti: < i: 1 1 aS:^tf*fie-f , HtrlB 

nmt ) B(fie»«^ (n) iOP2 0 

5^^^^o^f^^;^^ils. friBa^«^ (a) oMie^JS 




A 

0-CH2-CH-O«2 



(1) 



( q •■ 0 ~ 5 0 ) 

= 0. 1~20, ^:;Uit (A) / (n) =0. 1-1. 

5tmmh^')\.zm^^fifzwm.-km\.. Lt^h 
mm^mti- ^ t ^zx tmmm^zmwt^ 
0. oo5'^3txm(r)W.^mmmm^L. 
x\ ^cr)±mzm^mmmmmm^i. 
tvm.mi-^ztizj^'o.mmtfio. i'^5um(omi 
mm^ti^b i:mbtm±mzmtvf:i^wm 

[0027] [18] ±ie [17] <7ymm.ijmizt3^n . m 

mx'h^:i t imwLtthm-kmzmrzmm 

[19] ±K [17] x(± [18] (o^m.ijmzi5\^x . ±ie 

w-ri. ^ t t:mt-rm-kmzm.mimwm<r> 

[20] ±ie [17] - [19] <^\^i'tii}^(Dm^ifmizh^^ 
X. nb-o^mmmmiz. eSt^ (« ) i:P2 05 tm&x 

(Di^-!^ ( /3 ) i: M s . M nRX/A 1 a)^^mWi%&X'(7)^ 
^ ( r ) 0-^lhft«ft*^'6- 1 0 0 0m g/mz <7)m^ 

tl^O . 1 g/m2 0 . 5 g/m2 

2r?gfiK^^ c t ^rmmttm^mzmtitz^mmmm 
[0028] ^^m(o^mmmmm(o&:^md:nmii:: 
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mmmmm (a) t-mfM^^(7)it-^mm 

^Tkm^^i-^^Vy'Jymmi^ (c > *^A>^^vgtt* 

mmm (a) tc^u-hj^^si: ix^i^yi^ymm 

(C) .rc7)Sii5^^!i^-C-S)l)^U-hfl^fia 

!tl3« ( Wm'Mm^ ) tlx. ( a ) C a ^ ^^BSlii^ 
'J;<7&t/='UyigtS, (b) Ca.-(^y^mi^V:fl. Vy 

^^m. ( d ) :^)Wy^Mt^^. V ymmxmitir 
^m. ( e ) ^ u ffymi^. if) hv 7v->m. 

(nm^mim^uzmmmsim (y) m.-^uz-^ 

jfet J; h^m)%\<z^nxmm.(r>mB:XW^j:t^^^'o 
ti)-(,^j:iz.mmmmizx mmmii'^rii>m^ 

[0030] ±fe^ 1 ®*!i-C-J)l.1S^it'fk!f55^)^iOl5J 

yMRt/ZXii u y^-fC-^it^ t M g . M n , A mctJ*^ 

<b)i{f^ii. 1 ma^co^mtrnz'^^x-mm^^'j ^- 
m^mm-h ^ i: . mimmmmty^ mxh 
h%^\,zy^ m itym-kmLTX'^wmim.'S^<^ 

[003 1] ^h\,z^m\<zxm^±ttzm^xi:,. 

- HR*5(c ct o T O H >f ^ y 3&^4fiK LT ■^ffi**r;l^;<7 U 

ISt^i. ^ i: tcJ; 0±I5b£^^ ( r ) e ( O H ) 2 i: 

uzi: 0 iz u ys*3 iiA'/^ fzii V ymit-^mim^m 
im&m(ommi<r>\^±i>z^^-ri 1 1 1 tc. mxm 
m-m-k^mx-h i. r y- h'sec i o xmm itzmm 



^:fyivymmwmi&i. mmmvyw^it-^ 

\.x^z.\,zm&m\mmh^.(r>tnti:>ti 

[ 0 0 3 2 1 ^^C, ±iefig^ ( r ) (Oif T't > 

^Wi. Mg{ifftco^JitiS^T7Ki?'(L!t^i73^§j?|jg 

-^immcom ( « ) LT s i 02 mm'Fi^M 

mmmx\ f&^{/3) tixv ymf^xv^/ttzii v 
ymt^m^n^mm&x. rJc^m r ) ^ ix-?^^^ 

mi^zmmizmtii. 

[0033] ±m2mmxh^^mmmi£mm 

{i:^iit-{i^< . &mmmmuz\L Yv'jytmm 
mth i b ck o-c . (xmm-mm'ff^mi.zx 
OB?^^JS^-f ■^yts:}£m^m=f-rMmhmd>m 
hfihz.t. (2) t H 7 =jy%mm'^w. 1 i^Ji^o^ffi • 
h '^'^xmm^zi^^LxT^mmimmm:^ i. c t . 

(3) i o T^ifil L tzm^^ ^ y^&m<Dy 

v~<^t }iyi^ymmmi)<hy 'vri. ^mT-miaL 
^\y-hit^mmm-ht:ib. mx'<r>>(:^ym 

mmmmu ^ tix m^kcommmn^i ^tihzt.ti: 
b'mmmz X 0 m:^mm<mmzmi ^n.m 

[ 0 0 3 4 ] ^f^. &mmwm ii^) tLx.m 
t;x--Kdf i^m-^^m^^m^^tzik^[z\i. x;^^ i^m^ 

mmz^ti. tfz. 'it=f-^<^7mm\.zx^mviit(o^ 
fifzi&^-hifinfyixhtzif). mzm.tzm±'&: (A'u^ 

mm\^^^h\,zx^ . x^mitzm'k'&. u^')^- 

[0035] J: d iC^MJfMWli^fllicmtz 

Wmcryrt=?-^\<z^i^^ThtixX\^ts:\^yz Yyi^yWmiin 
-\'-JiW4=5r<^>^l^/ii^t-^)l. /bill. , ^ix^zn 

Lx. imm(r>xo\<zmmmmmm'^=f-^^z\i h 
7 'jym$¥f^m^Tkts^ t\,zx^. m.^zmifzm± 
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[ 0 0 3 6 3 t/c. ^mmmmmmu. ±.Micr> 

(b) ca^^y^mi^vA. vy^i^^m/Mitir^m 

id) ^iwy^Mb^. vymmmmitir^m 
(e ) ^yrrys^jg 

cod*)Coi^-m*^co, ^t<Ji±ie ( e ) m/xii 

( f ) i^zimm^m-^mMimmmMf^^ ( y) 
( g ^mmmvun ) ^®*ffi-^-r 4 ^ i: o , ^ 

(gSMI^m) 2:#^ii:*^'-C-§ 
^cof#^coW«ISIK4't;:±ie ( a ) ~ ( f ) 

[0037] ^-r, ±te ( a ) - ( d ) c7))t^(iitlSf^ 

fflic J: -? i: @ e^nitt^^ia-ri. co-c- . 

[mi;^r'yr] :«J:feig«Ttcfcv^T. a6-?#^EX' 
mm Uz 'J ym^ :^yti.^ i «y r-cm^fi? 

[ 0 0 3 8 ] ^Ac. ±ie ( e ) cr)f&mT^mmimw:iz 
J: T e ewitt^^iiti. . ■f^j:h-h . mmmrv 
immmtmzib^tmmmi<zmmmim^nM 
u, ztim:m}^mmi-hzbizX'oxm-kKm^ 
m\ti, tti. ±is ( f ) co^^imm^mzxr,x 
un.mmt^:m.ti. t^j:h-h. m^izx-^xmiai 

/iS${}^7;i'5-'>AA\ ±E ( f ) iO^:b^*^'^-ri.M 

c:^l7&^JI^^e^S:^^M■tl. t i,zX'oxm:kRmt:mm 

■th. -mmm&m^iz±ii ( a ) ~ ( f ) orSc^?: 

mzmu-z-^w&miizm ( a ) - ( f ) (^)ie««g 

[0 0 39] ^Z::. ±fe (a) - (d) , (e) , 

( f ) <r)^m\.zi:-ixni^ixh^Em\mm^i^L 
X. J: Oli^«^eeffl«4S:^#■s.^c«±le ( e ) m/ 



[0040] (1) (e) ^U:^Tyi!Jg. (g);*7l'i^ 

'!7A^lt>'/X{i;ir;Uv">A^k-^!f5!)« SI/ ( h ) ^)yW& 

(2) ( e ) t 'J 7r>S?tS. ( i ) C a 

(3) ( f ) h'jrv-/HS. f-3r-;H®, ^ri-'rv- 

m-^ifz^rnmnm 

(4) (f ) hurv-;M«l. ^tv-'tv- 

J;i±c0^il^l:^ft, ^It/' ( i ) Ca^?j-y35J«>'U;<^. 

i^i^Lfzwmmtm^ 

[0 04 1] (5) (e) t'jrry^. SlX(f ) K 

^'>7A^sco4'*^'^ii{mi)ifflW±c^^il^l: 

(6) ( e ) t ij T'tVUIS. ( f ) h U TV ^ 
=y^J^RX//Xii:^)Ui^'yMt-^^. ( h ) U yit 

(7) ( e ) t 'J y^fym^. if) rv'-yum. ^ 

^^otf^^/^iKfiii. iaw±o^ii<t-ir!i^. mn) 
c a ^ ^ y3S}^i^ u . im-^itzmmmMn^^ 
[0 0 4 2] ttz. ^wMco^mmmm^umiM^tz 

Xo^j:mmizXnXm^Ki:m±^i:^tirzib. Ztit^ 

mmmM:+'ft\,zm&^^h:ib. ^m\>z\,mi 

m^mcn^'A ( a ) i; p 2 05 mmftt-cT)^^ ( ^ ) ^ 

M g . M nZil/"A 1 cO^lJ^^ftt'Ofig^ ( r ) i7)-^|t 
6~ 1 0 0 0 m g . m21^^c7)#^fi$: 0 .• 
lg/m2UUi, 0. 5g/m2 *}li:-ri.^i:*<T'"' 
1= . i -oTSIix^ciJitifetti: t uzm^(m'mk 

[0043] 

m^>f^->tmwLttx\t. m^^-o^mwL. zn-Ni 
^mm.i5Xif^MmwM^^'>%m&) . z n -c r 

^m>-i%mWi. Zn-Mn-^*^o#IH«R, Zn-C 
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Zn-Cr-Ni-&^J^o#»K. Zn-Cr-Fe-^ 

n-5%A\^^lsb'y^mM. Z n- 5 5%A 1-^^*6 
-y^mW . Zn-Mg^^ab-^^mm. Zn-A 1 - 

-^nb-ommmui. zn-si02^iXJ6o#«9 

mt ixii. mmm (7\<mm^x<ommxmmm^ 

[0 0 4 5] tti. imthXo^j:z.mm^i^'y^& 

i-^fzib. 'm^zmtx. fifyib'y^&mmmizriu:^ 

m>m. mm(r>mmimmm) ^j:}^<7)mmimixi5< 
:Ltt/ix^i>. tfi. wmmgimcomffimfFx-m 

^ ()!b-y-^mm<r)mim,mco-m) m±t^mx\ 
!S!^m^zmtxi'(ib)sb'y^&mmm^zmm^m^ (n 

t'#*. ttz. mnmm>'^mmTmmiiRbtxm 

m±m^^y (t^ i^^y. co^^^y. Fe-f^ry) 

^m^L. )^-y%&m^\,zzfi^(^±m^ipv>mmL 

(mm^wm<^mi.z-:>\ ^x\m\<zmWii.ti:^\ 
[ 0 0 4 6 ] mm^>t)->%mwLtfz^tT)v^=.^ 
M.ih'sb'y^mw.'^mm^zfm^fihm i mmx-hh^m 
^mmm^z-:>\^xmmh, ^m^mm^^ 

uzitm^ii^ TJVA u 'J ^- Y9m^mt \t±<m 
'5r 0 . ( « ) mimmk"?- {ntL<\i. mity^ m ) 
t. (0) vymRx//xi±vym^t-^^b. (r)M 

g . M n , A 1 C7)4'*^^)ji«'itl> 1 n\ii±cr)±M ( iS. 

L. it^mm/xim-^^t^t LX'kttLi>m'^i 

■t^) m^M-immx-h^. 
[0047] mim^ i a ) xhmimmn'Ft tx 
{i. m-k^m^n^^mzmity^m ( s i 02 ssst 
"F) i}mti\\ tfz. m'it^^m(0'PX'i>^ti^y/v 



0. xy-r-y^;^OL. 7.y-r •/^';^OL4 0, x 

XJ-^;'?XH. Xy-r-x:7XQAS-25, ftlfe^ 
\miM m) •mij^'oA FS. ;^^o^ HS 1-3 
5 0, ;>&:?a>f HS I -4 0, ;^^'D-^ h'SA, ;<?:?P 
-fHSN, mm^tllSI (1*) SSlTr^-f hAT-2 0~ 
50, rT7-f hAT-20N, Tr^'f hAT-30 
0, TT7-f h AT- 300S, rT7-fhAT20Q 

[0048] :.tih<m.\Y/r^%<^^x\,. ^^\,zm■^^ 

*n4nmmT«0tO, $^>t3{i:«^^L<J48nmmT 

'^fz^J(r)^W^^h^):.\JX%h. ^(rym.l/'}i]t\.X 
\t. mm. B*rxni^;w m) $5!rxD>'';U2 0 
0, rxn$/;l/3000, rxDv-'/PSOOCF, Tx 
av-VUS 8 0'5ri:^fflV^|,;i:*^'t'# , ^*^t'i^i^@ 
12nml.:J[T, L<{S7nmI.:ATc0ti?)*^'SI 

[0049] mwrnm-t ltw, iis^oi^^t^r^^ 

0. 0 l~3000mg/m2 , J:0*f^U<{iO. 1 
-1000mg/m2, §<s>tC*f^U<(il~5 0 0itJ 

(a) c7)»^LV^#«m'-6 0 0mg/m2 t-J, 
I.. 

[0050] fiiefig^ ( /3 ) ■c'S)S u yimi^/xm; 
yMit-^mi. mm. ^/Phu^i?, fp'jyit, ^ 

<D 1 mxii2mmi^mmm^i>zmi}ati^ t i>zx 
0 mm t Lxm-^-th ^ t m-^ ^.ttz. mm 
muz^u ym>^ti(>(7)m mm. y ^ ^yi^. 
y^i-ym^. ^XT^yg?, 7^X7^y^tsatA'^i^'^>^o 

•c-im- u yiiis*^SMfflMiMo^^i4c7)ffl*^<b» 
mx'ht. •• 
[ 0 0 5 1 ] ^fc, y yS!JSi: Lxm-y y^ry^:- 
•^A, m-yyii?ry^:::'>A, mzyyitry^-'^ 



I. 

[00 52] ^m'PX'<7)V ym. u ymit'^<^^^ 

^7&^*^i^ib=5ri\ tfz. m'pTCDvym. vym 

mt MimmiiP2 05 sm-x-o . 01-300 

0mg/m2 , J;0*f*L<{iO. 1-lOOOmg/ 

m2 . $A>(3»^ L<{il~5 0 0mg/m2 

ifiJS 1 - 6 0 0 m g /m 2 t'fc I. . 
[00 533 mmiH^ ( r ) X'hl Mg. M n. A 1 

(D^t-^mim^ 1 mvj.±<D±mti^&m^iz^'&tm 
mim^zm^^ti-r. ^mbtx. ^\mm-im. 

^^mt<m^it-mtix^^ixx\\ ztihco 

^m^j:b'<7)>(^y^. mmmtiz-D\^xhmzm^^ 

[ 0 0 5 4 ] Bic^ ( r ) Th^±B^7tmmm'^xv 
ym. vymit-^^Rxmitwrn^tm^it^m 

1^1. mm^j:^^v^~mmmftiLxm:k^\^±i<z^ 
^ti. ztL(:>co7tm(oo-hMgii. m-kmmTX':^v 

- ¥RI14Z i o r O H ^ Tj- y *i"4fi)c IX ^mti^Tf\^:f} V 

mz^j: 0 . mmx-mmcDM g ( 0 h ) 2 i: txncm 
■ iztizx^mi^xm^mmi. mi^mmmth 

l,zX^X0H^7^ yt^±f&lX^mf}^Ti^:^ V mz^j: 

0 , ^mxmm<7) 0 ym^m i < li^mimt lt?* 

tth(r>t^x.hfih. ttz. :2.-^-x'mwL^m(m 

urn. mmm. nmm^nvti^mmx'm^i-hm-^ 

t\ mi^ximx'hh, a 1 {i, m'mmTx-:^}^-^ 
Rm^z i o T o H ^ ^y-h^^^ Lx^mti^r)VA u mz 

0 , mmX'^'^<n U yW&t tXdcmh c: i: i 

nwm^7)V:^ mmx"m-fh^\.z\i. a 1 cou 
[00 55] ^m.^\,zm- ( r ) ^mx^hi^mt lx 

(i. M g . M n . A 1 <7) y y^ig. eitJi. i^i^ig. 

%{r) mtu^¥in\i±w,mmx'o .01-1 
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0 0 0mg/m2 . j;i5«fl;L<{i0. l-500mg 

/m2 , $/i>t;|(?tL-<{±l~l 0 0mg/m2 

W#l.hv^ofi;Si*>'^>{±. (r) <:0$f^Li># 

«ft{il-6 0 0mg/m2 t'S>|,. 

[0056] 1i-^i?^l:!|%^liO:lfigfi!t4}-t'& ( a ) 

, (r)Mg,Mn.Al (7)ff ^^fbltf 
ni.lSm±«7)^S (fit, 'fk^fMtAVXtilS^'fli^^ 
i^t tX-^tfih^-^i^ts). (D'fi/Ht ( « ) / ( r )'. 
(fIL. fig^ ( r ) {ifrlB^JS<7)^jSJ^^fi) tio . 1. 
-20. Iitt<{i0. 1-1 0^-ri.ii:*W^L 

v\ ^co^iHt (a) / {r)t^o. 1 mximitm 
mn^i'comM^^ti^+^^znhtii'. -ir. 2oi:mi 
itmmmi'fmmmitmmix Ltd, 

10 051] tfz. m^mmmmmmx'hh... 

(0) V ymm//xii 'j ymit^mt . ( r ) m g . . 

^mm/xim^it-^mt ixtttihrn-^^^ts) 

co^)\^it(r) / (0) (fIL. (/9) {iPa O5 

mn. m(r) m^^m<7)^^mm) ito. 1- 

1. 5tti^t*mti^\ zco^iHwo. i^m 
mm<7) u ym^zx-^xm-^mitmmm^ 

fz. ^/Httn. 5^mi^t>mm^^m^mL<i& 

[0058] m^m<mm^^zii. m^oMx^. m. 
:km\^±^^^^b^mtix. ^^i>z^mm. 

'^mm. ^yu^ymm. 7^vf\^mm. r^?"j;u-xf- 
]^yi^m-^i^. T^uiu-^^uyim-^i^. rtu^i^ 

r//xiimmmm t ixm'^izmxx' ^h^^h 

tz, Z.ixt><^immmzMtX . m'^:Lr^^'ym^. 

m'^y X J -mm. m'&ir^ i;xy 5 a- ( s b 

R. NBR. MBR) . ^^Syfflfli, ynyi^^Vi^ 

TA^- h . ^^-^yj yit-^'m}£^mm\t Lxmm 

[0059] m.-^mmm:^\<z\t. m-k'&.^^t^i.z^ 

'}ym.'^muf. Tymmm. 'jyitz^Ks^r^us- 
A . ffi 'J y^Sfp^^ f ) , t iJ frym^ . 0 y=t v 
y'rymi^ (mm. 'jy^v^Ty^&rfi'S.-^M.yk 
b') . ^mvymRx/^cD^ mm. y^i-ym. y 

mm. T)U:(}V^m^^j:t') , w«a-f ytt'^- mi 

Syi^^i:) . Wil^k^ifiJ («?iJ;t(f. ;KUxf-l^y^^ 
U 3 i: ) ^5: i: 1 SXti 2 SOhSrE^ LT i J: 
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[ 0 0 6 0 ] $ ^> ^(mcommt ix . w^m^ 
' mm (mm. m-^mmmmm. 7^n^r-y^ 

y?hmn. 7i<.mitTY^±mmf-\Kpt') . mwmm (m 
nx. Mit^i^y^j:t') . ^u-hm (mm. i-^- 
) . mm&mA (mm. m^. r/^5-•>A. 

mMitm^j:t' ) . ti-yr^) yy'm ( mm. i^'yyti-; 
r u yym. "f^yf]-/ r y >i) . ^'y^y ■ 
i/Ts )\mmwj: z<r> 1 sxji 2 wx^.'kmsf h :l 

^. ^m^m^^y<7)mmtLxii. mmmmi'p<7)^ 
sftj^mt-cois^ ( r ) 1 M (^mmn) i^zmx i / 
1 0 0 ooMa±.htLmmmM:m%^tih. mm^ 
tym&(D±mimiz^i!b^j:^^i}K m^<Dmni,zm^m 

(r) IM (^sm^) ^;>r^L•ClM. M*L<{il/ 
1 0 0 MU^ttK^^W 

[0062] m^t^immmmii o . o o 5- 3 

m. MtKiiO. 01-2/zm. X^MtKliO. 
l^lum. ^^IzmKliO. 2-0. 5Mmtt 

h , m.-^mim&^(^m--h^ o . o o 5 /x mmnxnm 
-kmn^T-Th. -If. ^m^^sMTn^miit. mm 

m^mx-m^hm^. ±m.^ (a) . 

( ys ) 05 mm. ±mm ( r ) co^mmnm 

<{il 0-1 0 0 0mg/m2 ^ ^(^^zntKiiSO 
-5 0 0mg/m2 ^ ^^^zHftKUl 0 0-5 0 0m 
g/m2 , jgtifSL<(i2 0 0-4 0 0mg/m2 i; 

tl. ^ tim'^X'h h , ^ <7)-^|t#^«*i 6 m g /m 2 
*ji-C-{M:fett*Wt, -^IW«fi*^'3 6 o 0 

[0063]*^, ti»^znm<nmwmxf^ 

r^-y v\mmmfz\^m^^z\t. wi^ (a) 

0 5 mnS.XV)±Mf&-!^ (0) tMg. Mn m/A 1 

^mms:»t'co±ie ( r ) co-^it#«^ 6 - 1 o o o 

mg/m2 , ^?^L<{ilO-6 0 0mg/m2 tt^ 

C i: *^"jS ^Thh. <r <7)-&tt#«M*^" 6 m g /m 2 *}|| 

-If. •^ft#«**n 0 0 
0mg/m2 $:i@;Ll.i:F;fSi:-r§®^Taj^'5r#«14 

[ 0 0 6 4 ] <Ji:tC, ±iait^i?^t!t?J*l^cO±gI5tm2il 



mi. mmf&mmjn (a) t-nttzn^mit-^ 

ft*^vStt7Km^W-ri. t H^^-'yf^^^s (C ) 
vStt7j<^-^^^li^!|%l ( B ) tcoRimMm (X) t. s 
sMmm,mxhiTB ( a ) - ( f ) <Oo *>OV^ 

r^i*^oiieamftnfig^ (Y) . 

( a ) c a ^ty^miy'J iiMf 'J yWM. 

(b) ca^5}-y3<J^i/U;^. uyi^Jg^ii/fie^bf^'f^ 

( c ) ii)v=y'^M^'^m.xmit'r^m 

( d ) ^jvi^'^Mt-^. V ymmmmit^^m 

(e) tUT-fyifJS 

f-rv-zi^. f-'>7A^<o4'*»^)Umi.isiii 

^L<{i±is ( e ) m/xii ( f ) izm<7)mm^ 
uz^mmtum (y) ^sr-^;^, -mi^zj^t 
X mmmm ( z ) i)m-^^tifzfmti< o . i - 5 m 

[0065] mmmwmm ( a > cr>mt ixu. 

-mtiii^^<^it-^mm^7i<mi:^i-lt\iyi^y 

mmi^ (c ) i}>i^^j:^im7m^^it-^m ( b > t^jc 

IX. mmmmmm^z^mymt^it^m (B) ti< 

mf^x'^mmx$itnimvj:mmiKi:^\ z<7)m 
mmwmfii (a) tixa. mm. xit^^i^mf^. 
^^x:\i^i^mm. i\^v^]y^ym. ^kux^t^i^© 

1 m^mx'X\t 2 sm±s:M^ Lxm-th z t t<x 

[ 0 0 6 6 ] t . ^mmmmm^^ ( a ) t t-cti 

mLW C:OX;K=^i/S^W^||i (D) tLX\t. - 

X. mmmmm\.z^mm^^i\L-^m (B) 
m^j:mum^ziim^x't . K^&m^mmz 

mm.'^mwr(.'hto,m%rMm^j:<. mm. x 

- 1 itg^ i,tz 79') mm.-^Wmm. X;K^ i^S^ 
W-ri.^'J 7-:?i/'xy^flg. x,1fdfv«5:^tl.'-K'J'> 

#MT-X{i2®Ji[±?I-^L.TfflV^I.C 
[0067] ^/c, ^tl'ijOXTK^'f i^airW^fll ( D ) 
mX%. >sbr,%^mt<^WS^. it:ft14«0jSi*^<c)X;K 

^'ymm. ^x.r^^i^immf.z-mx'hh, tti^ 



(14) 32 002-53979 (P2002-53979A). 



[0068] ilEX^KdE-v-Mliii; Ltfi. t'X7x y- 

CO^ U 7 X y -/^^ t X t° ^ n;l/ h K 'J y ^ i:"iOx tv n 
n t H y t -ttT / v i^V^-S t r =5r s 

mi<iiz<r>y'o i^i^)\^mmxRm±fmiz^ h^z 

^^Sj^x^K^i/ffllii, $(?>tz{iliil»]^xd^df>'^)ii. Bl 
^]^x,ifdf i/^ll'Sri:'«W^fL. 1 ^$:#?!b 

/i>cox,-K:Jf v-^fllti. ^iz&is^xco^mm^m'mt 
t^^^izum^m^Ai}^ 1 5 0 oa±x'hi utti^ 
nmx'h^, 

[0069] ±ie^M4x;K^i^^Iii: tXl±. ±iex;K 

m^'±rzmm^:mf^^ti)^x-^. mm. ^mmm 

^X:%h. 

[0070] ±iBx4fdf 



[007 1 ] ±ieS^14^t&fP^y i: LTJi. 

^J;t«\ y^/^ (^^) T9')v-v. xi-iu (y^) 

r:J";u-h. rntVKy:?) r;7ij^-h> n-,, 
i s.o-^L<(ite rt-T'f-;!^ (y^) r^UW- 

's^iz/Ky^) r^Ul^-b, 2-x^;U'^dfi/ 
71^ (y^) T9V\y-h. r'y)V (y^) T^Ul^- 

^-^^'j/Ky^) r^ui^-h^fcWi7'jyH?X 
{iy ;U^i7)C l - 2 4 T)V^)V:lxt)V : 'J 
/l^. y^^"J;UiS. :^^vy. t':i;PhyUxy: 
'j/ursH, r^'Jo-h>j/P. N-yf-a-;Ky 
9) r9'}iVT^Y. N-y^a-;Ky:?) 7i?'J;u 
T 5 h'coc 1 ~4 r;U^/l/X— r;Ht!K!i ; N , N - i/'x 
^;ur 5 y xf-;M ^ ^ U h ^t'^^tf I. CI i: ^^'T 

[007 2] ifv!, X;Jf^>'S5:W-ri)^fi&W*yv-- 

iJU—b, 3, 4-x;K^i/v-^'DA.dfi/;Pyf-;Ky 
7^'Jl/-h:5:^\ X;rdfv'Si:fi^14^ta^aSS: 
i^{><r>X'hfii,mjm:mmf^j:\^> ttz. ;c7)X;K^ 

i^a^^^ y-^-^sa^t^^cTi? u^ui^i^a^^ 

li. ^KUxxr/Pffili. x.-K^^fi^^m. 7xy-y 
^ flzX o T^tt $ -ft ^cMi; -r I. ^ 1 1- ^ I. . 
[0073] Huffix.-K=»rxWi: LX^^znt l^^<7) 
t'y.7 X y-;UA i:xey\a b H 'J >t(ORm±^ 

mx'hiTii ( 1 ) ^iz^s^ti^^t^mm^tmsi 
X'h 0 . ^ cr)x:tt^i^mmimi>zm±mz^tLX\>^i>ti 

Ut3] 



CM..-CH-CH2-fO-^J^C -^^o-CH2-CH-CH2)^ 

CH3 OH 



CH3 0 
CH3 



'^m^iz}6^mu<^e^tix\>^6 . tfz. ±ii-it^mm. 
^^zhK^x. q{±o-5o, »^u<{ii-4o, mz 
if ^ u < ii 2 - 2 0 -ct) -i. , . mmmmmm 
(A) {i. ^mmmmmm. ^mm\^m. mm 

[0074] :^^mxu^mmmmmm ( a ) 
( c ) Tfc I. w *<^^^g'C* i> . 



(q : 0~5 0) 

[0075] mmmmn^ ( a ) 

mmx-h^m-^. ^cox;jf=^xSi:Rj!5-ri.vgtt7Kfg^ 

m-^. zti(>(7)imxit2mM.i:mmx'^^t<. z 

<7)^t^Stt*3g-^W'ft^ ( B ) (^^^:< i: i-gp 

■ ryt-r. :^)i'^^yWj:ii<omm 
• mi^m}£<^^^uyyi^n 
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[0076] fiievStt^K^Sr^ltl. tVy 'JyimW^ 
(C) tLXli. mm. liiT(r>i>(7)imflZti)<X' 

^i/'t h'^i^'b', ^;i-;<7/l^^t F^i^'h'. 4. 4' -jJ" 

^;l/-5-f7yny. 3-r 5/- 5 -^f-zUf^V 
[00 7 7]® 1, 2. 4-hUTV-;P. 3-TS 

2. 4-h';Ty-/i-. 4-r5y-i, 2. 

4-h'jry'-;P. 3-p<;l^;<77'h- 1 . 2. 4-h'; 

ry-7K 5-Tsy-3-^;u;^rh-i . 2. 4- 

F'JTy-;k 2. 3-i^'t b'n-3-^^y-l , 

2, 4 - h ry-^u, iH-^yyhury-;i'. i 

-t Fu^v-O-yh 'J7y-/U ( ItK^Q*^) . 6 

s-tFo^i^FU ryp t° ^i^y. 6 - 7 x 

~;l^-8-t Fadfi/FUryotU^/i^V. 5-tF 
ndfi^-7-^^;W-l , 3. 8-FUrf-f yFUi-' 

y^i:"(^FUry-;HI:-^it% : 

[0078]® 5-7x-;|^-l, 2. 3, 4-rF 
^y-;U. 5-^;l^;^7°F-l-7x::^;U-l. 2. 

3, 4-rF7y-/I^'5:i:«0rF7y-;Hb-^!|%l: 

® 5-r5y-2-p<;l^X7rF- 1 . 3, 4-f-Ti^' 
ry-;W. 2, 5-i^';^;W;^7'F- 1 . 3. 4— f-Ti^' 

ry-;w^i:<^^ri^'ry-;Hl:^!ri5 ; 
® -?i^^yi?t F^i^'F. 6-^^;w-3-t°'j/y 
4. 5-i-'^nn-3-t:';yyy, 4, s-v-'y 
Dt-3-fuyyy, 6-;<f-;U-4 , S-i^'t Fo 
- 3 - f y ^y y=$ri:"i7)h° u riyyit^m 

[00 7 9] tfz. LixS^<7)-^j:t^X% . 5mMtfz\,ie 

!>. ^tih(^\iYy'jywmmiimimAx:x\.t2m 

[0080] 'myVm-^^it-^^ ( B ) O-gPi: Lxm 

LT(i, msHf. [;Xf<r>i>(n^mWh:ibt^Xth. 
® >^'x^Wy F UTS t Fo^v-x^;ursyx 
^;ur$y. xf-;i/r5yxf-;i/r5y. ^f-yi^rsy 
r n tvur 5 y^ Uio 2 i^r s y « i: 1 flSiil±c^ 
1 5 y S5:^w-ri. r s yit-^co imr^ym 
^Fy. r;WTbF'^t<{i;{?/U;Kyi!fcW;t«i"i 



0 0~2 3 0°C'gJgcOSjIt-»KJC$-ttT r;Pi/ 5 

y , 5 y . ^^-y-y u y^ t < ii^ s ^^y 'J y 
[0 08 1 ] 0 i^x^;ur$y. >^'x:j'y-;i/r5 ■, 

y. i^-n-tfzii- i so-7"DAV-;UT5y, N 
-;>tf-;UX:J'y-;WTSys N-x^;PX:J'y-;ur S 

y'5:i:'c7)^2M^yr$y : 

(3) ^ yx:5'y-;i/7SyiOj;d'5r^:yr;p;^y-;i^r 

#ipRjEt; J: 0 ^tx'^(,tifzm 2 8ir s y-^^-fk 

<s> 'f:yx9/~)UT5.y. ^■>5j-'<,y:?y-;i/T$y. 
2-T5y7°n>'V-yi/. 3-rsy7*n>'NV-;u. 2 

-hFc7^i^-2' (T5yyn;K^>-) x^;l^x-r 

)Vti:\L<r>r}Vfi y-)V7 iy<r>\wcr^ y Slr^f- 5 y 
[0082] 'mym^^it-^'>k ( B ) co-gRt Lxm 

mX'^hlMAWLmmii. vStt7KS$rWL'5rV^t F7 
i^"y|^#f*X{ilg 3 S y{i:'eixSf!|stiix,-K=Jr i^S 

-(t^fijfi. 'i:>^tcjs5tr7Kt^#aTt:'x.-Kdf 
[0083] 4igiJS'fl:IPI^f#-i.^>:*^t-fieffl$ixSi?»i. 

mm. wmi:<7ywm. wm:mwm<r)\.yfixx' 

tj;v\ mmtm^:n^fz>!b\.zmm^tih'<^>& 

7KII$:^i t'SrV^t F7i^"yi^#*i: LT(i. 0il;c{i'3 . 
e-i/'^nnf'j/i/'y^ii^:. m3iK75yi: 
LTJS. mui. >''^^;l'X:?y-;P7Sy. F'Jx^ 

/i^Tsy, F'j^^/u7$y. FU'f yrotvu7S 
[0084] mmmmsm ( a ) t--mtfzi,i±u 

(^■^ifim.^n^:^th t F 7i/'yfSlt«s ( c ) 
/i>^rl.vS14*Sg^^r^C^!H!l ( B ) ):.<r>Rm.m ( X ) 

{s. mmmmmm (a) i:v£tt7i<sir^^i:^!t^ 

(B) 1 0-3 0 0^. tffi L<{i5 0-'l 5 0°C 
t'*^ 1 -8B#^gjgRJi5$-ti:-C#<^^i«.. 

[00851 ;i<Dmi\imm\^nLx'^->xi:>x 

«\ 7-feFy. yf-;i'X^;i^^Fy, yf-;u-^ yyf-;!' 
^Fy, i^'yf-;l^^rFy. i/^a'\df-9-yy^i:(7)yF 
y^;X:?y-;U. y^'y-;l^. 2-xf-;l/^dfv';P7 
<yv';U7/P3-;U. xf-i^y^^U3-/l/. 
xf-uy^"i;3-;W^:y-^ y7*at°;wx-r/t^. xf-i^ 
y^^-Un-zl^tyy^/l/x-f/P, x^uyi/'j3-;u 
^y^dfi^^i'X-f 7°ot''^yy'!;rj-;u, 7°Pt' 
^y^^U3->'t'^y^f-/l^x-r;P. i;x^l/y:/uii 
i/'xf-i^y^y 3-yl'^yxf-;i'X-x/U, >>x 
f-k y U 3 -/P^ y yf-;Px-r/W^ mymmi:'^ 
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[0086] mmmmmm (a) t -^ttm^^ 
<r)it-^m^^^\t7iim^^-ri t vy'yymmt^ ( c ) 

^{7)sij^T'*)ij^i«^i^)ii (A) 1 0 omimzMi 

X . -myKm^^it^m ( b ) ^ o . 5-20 mmm. 

[ 0 0 8 7 ] ^^w, mmmmi^ ( a ) *ix;K^i^ 
m-^^mm (d) •e^i.^^tca, x.7ii^i^mi^^mfii 

(D) (B) i:0@2-^J:b^{i. 

ttTKS^W-ft^if^!) (B) cOvg147K«a^^mi:X;K^>^S 
#^jSfl§ (D) <7)X,-K^S^S(7)iCi:c^J:b$ [vStt^K^S 
|S[/x.-Kdf i^S^] *^'0 . 0 1-10. J: mt Kit 

0. 1-8, §A>t*?tL<{iO. 2'^4ttl^ttfi 

[ 0 0 8 8 ] t . vStt7]<S^^^^t^!f% ( B ) 'Pizm 

1. vS147K3gSr*-ri> t ( C ) iOfiJ-^{4 1 
0~10 0^:;u%. J:Olff*L<{43 0-l 0 0^;l^ 
%. $<i>lff^t<{i4 0~l 0 0^;w%i:-ri.^^*^'ji 

it-S)i.« 'imym^^-fhtvy-jyimi^ (c) co 

fij-^^^i 1 0^;l^%*)lT{i^<i^lit:+:Ji-'5:|5e«iltg5r 

mmf^ii t vyi^ymmmmzm-^ixmmiti^ 

[0089] ^^aj-C-tia^^SrA'J-^—^M&^fiitt- S 

fz)^\,z. mmmL^^iz-mm^w.-^\.. ^mm^%\\ 
hm^m.^-nmt Lx\t. (1)-^ y i^T^^- h tsf^s 

^lii4'07K^Si: a^^v^yiYRJB^nm-thmitH 
m. {2)^y^y. WMmfKyVc^'Ti-i^yi^^t^h 
W,ftifz 1 m\Xtl,ZTt^)VM.7)Vr^ Y^Km^^Xts:h 
^ f-a-;N(i^!tl!l<7)-am L < iii^mzmm 1 - 5 c7) 
1 WT7U3-;PS:EiC§-li-T^ST;W^;px— f/Htr 

7^—hb mim^^fp^^mm tcn^v-^ ymx^ ^ ± 
[0090] ±ie(i)c^®<i::^-c-ffli^i.^'j a v v-t 

h -fb^ifllti, 1 'xi'f^^z'yti: < i: i 2 ffic?)^ y i/T 
^$rmr)v^-}vx:u%m> $ -ti-Zi-fk-^if^x- i> « ^ o 



G) m-X{ip-7x:::i/yi^Myi^r^>-h, 2, 4 
-X{i2, 6-h'J^yi^Myvr^^-b. o-X{iP 

-^i/U^y>^'-f yi^7^^-h. ^^-^^^i^yi^My 
i^vy^-r^^-h 

[009 1 ]® ilECDco-fb-^WMXfi-eii'bo^I-^; 

;<f-n-;l^7*n>'N'y35ri:'c'O30r;Prj-;p ; As^y^xy 

y^x^)x^) h-;P^fc'£7)6iir;l/3-;u^h') 
jfiSi^it^Jt* ^X. I 4'i;;i'-'5r < 1 1 2 fflo-f y 

c:ii/i>c^.if y ^ y i^r h^k^ifSjti, i mt:mx\ 

tfz\±2m^)±m-^LxmT^h. 

[0092] tfz. ;f°y-f y i^r^^-b-fb^iHjc^ffi^j 

® ^^'y-;i/, x:?y-;i/, roAV-yi^. 

0 x^i^y^/y 3-;i/jtix/X{i>^'x^u-y/y 3- 
;UO^:yx— f;Hl, (?"Jx{i\ >^^)V^ xf-;u, 7'nf 
;P ( n - , i s o ) , 7"-f ;W (n-, iso, sec) 

® T-th7f:5ri/A, ^f-;WX^;I/^r).y:t^c/A^t' 

< t i^msrfx'^mzum^tifz^v ^ vi^r^- hit 

[ 0 0 9 3 ] a =5:^y y s/r^->- h-fk^ifsj . 
( E ) ti. mmit Lxmmmmmm (a)i,zm ' 

(A) / (E) =95/5-55/45 (^»^^ 

coasjt) , mi<ii (A) / (E) =9 0/10- 

6 5/35 mi^x-m^ti cotim^^x-h h.i\^V^V 

iyT^^-hit-^miZim^mm O . Ztlt: ( A ) / 

( E ) = 5 5/45i:mixR^-tib^mmmm 

-^miE) CDiZ-^Ait ( A) / ( E ) = 5 5/4 5WT 

[ 0 0 9 4 ] 5^*5. S^ffM^a^Hi ( A ) im±cok 

dtpmmm (mm) commi^zx ^+wz^mti^^- 
^ ^iz&&mm^im±^-^htzih. ^j^m^omitimm 
mirm-t^^ttmtiw zcom^timimbLx 

a. N-xf-;i/^;k7^y i^r^/m^Jy^y 

U-h. :^7xyi?3^^V^h. iS-fbl^lxX, i-y Ty 



(17) 32 002-53979 (P2002-53979A) 



I.. 

[0095] ^mxu. ^m^'^^z^mmm^ 
mm^^ (Y) , 

(a) Ca-f^y3<Jt^^U;*SV'J>'KtS 

(b) Ca>f5j-y3cmi/U;!^. U y^^tl^'fb^J^^S 

( c ) :^jw^^Mt-^^mmit^^m 

(d) ;!7;Ui^'>A-fb-^ft. U yitlSaiXM-fb^ ^ S 
( e ) ^: 'J 7 tV^S 

(f ) h'jrv-;Mi. i-t-fim. i-Ti^TY-fu 

< (i±iS ( e ) mVXii ( f ) izj&cof&^^E^ 

itimmmm^-!)^ (y) ^mm^. ^ti^^m (a) 
-(f) i>zxmfsimiz^^^xii^izmKfzm<ox'h 

[0096] ±ie^^^ ( a ) . ( b ) ^\,Z-tttlh C a 

m'Fmt^e ju mar. mtL< ha u mUkTcohmm 
h^tifx'th. c a ^ y^m'y V t (D^mt'fm' 

[0097] Ca-f5j-y3S^i/U;<74'i^Ca?gJgmw 

\\ C a?iJS*n wt%*)1fC'{iC aS(til{Cckl.R6^ 
^i:i^-\-Wznhti^j:\^, ^tJ, C a^^J-y^i^U^iO 

[0 0 98] l^iLhC0cto^Ca-f^y3<J^i^'J^i: LT 
(i. ^fn^t-W.R.Grace&Co. M(7)SHIELDEX C 
30 3 {^im=?-1ik2. 5-3. 5/xm. Caii^3w 
t%) . SHIELDEX AC3 (¥i%©^S2. 3 
~3. l;um, C a?l|Jg6wt%) . SH I ELDEX 

AC 5 {^mt^'ii3. 8~5. 2//m, Ca?||Jg6 
wt%) . s±i^ 'J i^r-lb^ (^*) i^COSH I ELDE 
X (¥i^^li^@3/;tm. Ca?iig6'-8wt%) . SH 
lELDEX SY7 1 0 (¥±M4^@2. 2 — 2. 5 
>um. Ca?aJS6. 6-7. 5wt%) >5:i:2rfflV%|,C: 

[0099] mm ( a ) . ( b ) , ( d ) ^\.Z^t 

ts, tfz. ^ii^mm-h±m*}^:^y^zwmi^j:<. 



u yWDv ^~^h.ti: t'coK ^-ftico^m^^i-^yx't x 
^\ ttz. vym^:^y(r)'wm>m^^Kcif:izmmi 
'5r<. itg. Z7Ki^. -yHm^xamv ym^<7)\^-r 
iix'i>x<. ^^i>z. iEi^iit)\^hvym&(om. 

[0100] ±i5E^ ( c ) . ( d ) ^l,Z^ttlhAfV 

i^^j^it^mi. ^fw^'^M.mim. ;^;i^i^'>A7j<iS'ft 
:^)\^iy^j^m(7)^'^i'tiX%x<. ztL^cDimtfz 
ii2ma±^mx'^h, tti. :i!i)i'i^^M.mmmi>z 

A. ^Jym^f\^i^'y-i^^j:t'(^Xd^j::^^^ytLXA>y 

i^^j^ ti!jii">^M>a9\-mi-tyittimi&i:mm i 
[0101] ( b ) . ( c ) . ( d ) 

mmi^-:^t^h%^i>z\i. mm. m^x^x-BU 

N, xy-r y^;^20. ;^y-Ty^';^3 0. xy- 

-3 5 0. :>^^n>f HS 1-40. HjSx^-f HSA. 

20-50. 7t7^ hAT-20N. 7t9-< hAT 
-3 00. Try^ hAT-3 0 OS. Try-t hAT 
2 0 ^fflV ^ i: ti^X^ i> , 
[ 0 1 0 2 ] i/i. ^»'J^^Mm®lll^'^-:^i:t-|. 
^■^tcfi:. W;c{4'. mrf?,^'r-B«'fk;^I^ (1*) S5!(^^ 
)V^y y /7 VVUVI a - S T - M . 7j-;l/X?V U v^u 
IPA-ST. ^;P;^Vi/y;*yVUEG-ST. 3r;i':<;" 
y 'J V7UE - S T - Z L . / x U V/PN P 
C-ST. 3j-;U;<fy>'U;&r;UDMAC-ST. 
y>-'J;^y;l/DMAC-ST-ZL. i:)V:ffy>-^)il'/ 
7UXBA-ST, t)Vify>'^)ilV'jVU I BK-ST.' 
fmmJM (1*) ^COOSCAL-l 1 3 2. OSd 
AL-1232. OSCAL-1332. OSCAL- 
1432. OSCAL-1532. OSCAL-163 
2. OSCAL-1 7 22^i:$rfflV^|>;i;*n-#.|.. 

[0103] #ic. ^immmmMi^'):^YMi. 

•C'g^TXOvVl^ (it*) agc7)AEROS I L R9 7 
1. AEROSIL R812, AEROSIL R81 

1. AEROSIL R974. AEROSIL R20 

2. AERO S I LR8 0 5. AEROS I L 13 
0. AEROSIL 2 0 0. AEROS I L3 0 0. .• 
AEROSIL 3Q0CF^j:K^m\^h^tifX'^ 
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[0 104] w&^i^'):^^i. m-kw^T^^za^-^xm^ 

:fett<^ia^*»^>{i. m.=?''y')Mim-mi^5'^5 O n 
m. a^L<(±5~20nm. $ ^>iZiFi L<(i5-1 

[0105] mtl^'ri- ( e ) ij ZTi'yWmi. ^(T) 

'tis. m^m,zmMtti:<. mx.\ti^)\'\'^')':f^v^ 
[0106] ±ieb£:5)- ( f ) mmc^'^<^oh. h U 

TV— 'l^i: LTJi. 1.2. 4-h'jry-/|., 3- 

rsy-1. 2, 4-hUTV-;i/, 3-^;i^;<?rh- 

1,2, 4 - h U Ty-;l/, 5-T5y-3-;><;l/:<^7° 
h - 1 , 2 , 4 - h U TV'-yW, 1 H -'^yV h 'J TV 
-/U=5:m ifc^^r-yi^^i; L-CtS. 1, 3. 5-h 
yrxy-2. 4. 6-hy^3t--;K 2-p<;i^;<^rh 

Tti, 5-r^j-2-^)Vf}rY-i , 3, 4-^r 

v^rV-/U. 2, 5-'Jy^)V:^rV-l , 3. 4-^7 
>''Ty"-;P=5:i:*^ ^/v^^rV-yl^^i: tXti, 2- 

YKyV^7'/-)XW£m: tfz^^ymt LX 

[0 1 07] ilM^Ma) Hfc^-^T. Ca^^y3<Ji 
'J ;^ ( a 1 ) i: U ( a 2 ) iOE-^JttiHJ^^^O 
Mftibt- (al) / (a2) =1/9 9^9 9/1 , M 
*L<m 0/90-90/1 0, ^hl>zntL<ii2 
0/8 0^8 0/2 0tim'^X'hh. (al)/(a 
2 ) *U /9 9*)it1i. l±l**^"^-^< . 

i^m&mmmzt'oXim 
i:j.±<o&m)iy'yj^tmii!,tmi}^'ox'^j:< . ^(^t 

■9. 

[0108] ±iefi!t^^ ( b ) ICiol^T. C a-^ ^y3S}« 
x'J;!/ (b 1 ) i: U yi^tS ( b 2) (b 
3 ) ^id^J:t{4llI?g^^^S4J:fC' ( b 1 ) / ( b 2 ) + 

(b3) =l/9 9~9 9/K «FiL<{i 10/9 0 
~90/10, $'^>tCi!fftL<{i:2 0/8 0-8 0/2 
0 A^'M^^t'^) 0 . ( b 2 ) / ( b 3 ) = 1 /9 9- 
9 9/K «fit<{il 0/9 0-9 0/1 0. 
if*L<{420/80-80/20*^'ji§T'S>S, (b 
1 ) / (b2) + (b3) *n/99*PXt± (b2) 
/ ( b 3 ) An/9 9*Ji-Cti, ;&;P>">A^aift^U 



^)i2:J^)«t'#'5rV\ -:^r, ( b 1 ) / ( b 2 ) + ( b 
3 ) *^"9 9 / 1 I. i: , ^^^lic^ffMlC t -^T'i:^ 

%\zmk^fi-f.t.fz. (b2) / (b3) *^'9 9/l 
t ?itii t ;P ii:l> 

[01091 ±iS«^ ( c ) iCfcl^T. ;&/l'i/'>-i.'fb-^ 
!Hj ( c 1 ) hS^^b^^ S ( c 2 ) C7)i2^it{i®ff^i)-i0fi 
*Jtt- (c 1 ) / (c 2) =1-9 9-9 9/1. 
L<iil 0/90-90/1 0. $^>{c*fi t<{i2 0 
/8 0-8 0/2 0*<iiiX'S)l>, (cl)/(c2)'' 
3()n/9 9*^T-{i. ;!^;l'>"^7Ai§aiS*«ii'-'5r< , ISfiE 

99/ii:mtit. ummcommiz t -oXimiiit 
^Aim^^i<7)izm^^mit'>-^ mtf^+mzmt^^ 
[0110] ±tim ( d ) tcfci^T. Afii^^yMt-^ 

^(dl) to y^Jg ( d 2 ) tmtir^m {63) CO 
Mi^mMm^com&itX (dl)/(d2) + (d 
3) =1/99-99/1. SfiL<(41 0/9 0-9 
0/10. $4.t3*ft L<{±2 0/8 0-8 0/2 0*< 
M'^Xh'O.tfz. (d2) / (d3) =1/99-9 
9/1. *ftL<{i:l 0/9 0-9 0/1 0. 
iL<{J2 0/80-80/2 0*^"3iS-C-$)l., (d 
1 ) / ( d 2 ) + ( d 3 ) *U/9 9^mXii ( d 2 ) 
/ ( d 3 ) / 9 9 ^jfTli. ;;7;U>''>A?§|±J1:^U 

&mimfSiX'^^j:\'\ -U. (d 1) / (d2) + (d 

3 ) *>'9 9 / 1 i:mx. h t . ummmmzt -^x-^ 

:^/wy^M.k^jmmimz-t(7)iZiS!.^Wj: *J ym^ ^ 

y^:^)W^^M.^^m^'^hC0iZ'2^W^M^t'>'^f^*^+ 
Wzm^^^^iX-f. tfz. (d2) / (d3) 3&i9 9/l 
t:mx.^tmiiiUz^fW^'yj^'km.m^it^<r>l,Z'm^j: 

■/jm^Xi&TLXLtd. 

[0111] ±mmmmm^-^ ( a ) - ( f ) (4. :5fe 
i,zm^fzx a izm:kmmrizi5\^xixm}^ (jjSc^w- 
( a ) - ( d ) co^) . T-mmim^ ieXD 

in^<o^u- hm^mmz±Bf^^ < a ) - ( f ) <?) 

-I. A' 'J Tjami:±iei«^ ( a ) - ( f ) t J: I. gEffliig 

^am^A^ii^^bi-sc: ^;:J: -oxmnf^xm-tzmm^ 
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CO 1 1 2] ^7t. ±12 (a) - (d) , (e ) . 

( f ) (O^lSLWzX-^X'i^hflh^^m'm^ (±ML 

m^j:^^wm.^'m\,z\tm ( e > ( f ) 
(Y) ^iis (is^) ■fh<DmtL<. m 

(1) ( e ) ^: -/rym^. ( g ) ijiV'y'^h.-m/X 
\ti]}V'^^Mt-^^. 2Slt^ ( h ) 'J yigJS^llX/Xtii? 

(2) ( e ) ^: 'J 7 T>^tg. J^U^' ( i ) C a ^ ^y3SJi 

[ 0 1 1 3 ] (3) ( f ) h 'J rv-;i^, 

^{ftis 1 Wi:XiL(Ty^Wt^^. ( g ) iDVi^^M.m 

(4) ( f ) h^jTY~)m. ^^-im. i-T'JTY- 

(5) ( e ) u yrymiML. m (f) v urv-;p 

[ 0 1 1 4 ] (6) ( e ) ^^)^rymm. ( f ) h 'jr 

tl. ( g) ti)V'y^J^Rlf/X\iii)Viy^Ml^%. R 
( h ) U ygtlg^V/XJiig-lb^^S, SrSe-^L^cRS 

(7) ( e ) t r-fyi^, ( f ) hu ry-;H^. ^ 

ca-A^y-^w^')^. -ku-^ttzmmmw^'^^z 

Ca>f3fy^8li^'J;«{?tOV^T(i. 5tt3 (a) ~ 

(d) <7y^^i.zmLxm^fzi:,cotnmx'hh . 
[0115] ±ie(i)<7) ( e ) ^ u ( g ) 

ymiMimf/ximit^^^. ^ii-^Ltzmmma^^ 

t,Zt5\.^X. Z.flh ( e ) . ( g ) ( h ) Oie-^Jtti 

mm^com&itx' ( e > / ( g ) + ( h ) = l /9 9~ 
9 9/K »*L<{il 0/9 0-9 0/1 0. $^^(1 
»t L<{±20/80~80/20*^'jii-C-J5D. i^J^c 
(g) / (h) =1/9 9-9 9/1. «f*t<{41 0 
/90-90/10. $<bt:if*L<(42 0/8 0-8 
0/2 0A^)iSt:'S>l., 



[0116];^T\ (e) / (g) + (h) An/9 

9mx\i9 9/\mixu. mtph^^mmm:^ 

^^'^h^tl.zXhmmi^-l-^^z^hixts:^^, ttz. 
( g ) / ( h ) *n/9 9*iST'{i;<7;Ui^'>A-^ttSfi*< 

•f. --n. 9 9/ii:mi^t. u-mmmmzt-y 
[0117] ±§Z{2)co ie) =eo y'Tymsm 

t- (e) / ( i ) =1/9 9-9 9/1, iff^L<{41 

0/90-90/10. $<^tl|!ftL<{i2 0/8 0- 
8 0/2 0*<3i^t'*l., ^^-C'. (e)/(i)7t)n 
/9 9*}SX{49 9/l*i;?.t'{4, ^=5rl.Seffii^m 

[0118] ±ie(3)i7) ( f ) h u TY-Jm. "ht-' 
A&tx/X{4;!7;i'i^'>A^[:^!f^. (h) ^)ywm. 

x//x\m\t^^m. ^w,-^Ltzmmmm.wzi6\.^ 

X. ( f ) . ( g ) at/ ( h ) coK^JrWiilJ^ii- 

<7)a*JtT- (f ) / (g) + (h) =1/9 9-9 9/ 
1. »llt<{41 0/9 0-9 0/1 0, $^>lC*f^i; 
<{i2 0/8 0-8 0/2 0*^'jiiT'^)0, ttz. 
(g) / (h) =1/9 9-9 9/1, 0^L<m 0 
/90-90/1 0, $^>lc:iif^ t<{42 0/8 0-8 
0/2 0*iiiST-fcl.. 

[0 119]^;t\ (f ) / (g) + (h) *n/9 

9Mnx\i9 9/imtx'\,t. m^j:i>^^mmimw. 

^^^h:it^zi.h^m^-^Wzn(:,m\^, ttz. 
( g ) / ( h ) tn/9 9M^X\t:^)Vi^^M^\i^SLti^ 

-f. -ii. 99/i^mthb. ^m^^mmzt-y 
^m)Vi^'^M.}i§mm.mm:i-t(r>\.zim^j:') y^ 

^^y^:^)i'y^M.^^m^^hcoi.Z'S^W£'Skit'r4% 

[0120] ±ie(4)io ( f ) h 'J TV-;Hia, 

'pi]^th.m^mhim^i±.<7)-^m{\L-^^-m ( i ) ca>f 
^>'3<J^>'';;!7, ^^■^Ltzmmm'ami>zii\^x . 
{i)m ii) ff)m^mimm^<omiitx' n) / 

( i ) =1/9 9-9 9/1. *?^L<{il 0/9 0- 
90/10. $iJ>l2*f^L<{42 0/8 0-8 0/2 0 

ifm^xhh. :i^x\ ( f ) / ( i ) *n/9 9m 
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[0121] ±ie(5)(7) ( e ) ^ 'J 7 rVigiS. RVf^ 
(f ) hUTV-zm. ^r'J7V'~iV 

^ry-/i^. f-'^5A^i04'*»^>S{s"iiaism 

( e ) Sl^' ( f ) cOiS^JrkJSUff^^iOfiiitt- ( e ) / 
(f ) =1/9 9-9 9/1. »^L<(i:l 0/9 0- 
90/10. S<b(CiftL<{i2 0/8 0-8 0/2 0 
*^'3iiT'J)l.. Cli-C'. (e)/(f ) *«l/9 9*p 
X{i:9 9/ljlii.T'{i. ^^:SiBffl<^S&m$:«-^§-li- 

[0122] ±fe(6)<7) ( e ) ^ u y'rym&. ( f ) 

V-;U?i. ^'!77A!)i<;)4'*»<i>3i{fiil,lSm:c7):&a 
it-^'m.. ( g ) ;i&/^i^'>A^tl^'/X{^;^/^i^»>A'fb•^ 

t7t|56^^jDBic^HCt5V^T. ZiX^ ( e ) . ( f ) . 
( g ) ( h ) (7)@e^Jt(±EI?g^cOSfiJfC- ( e ) / 
(f ) =1/9 9-9 9/1. if* L< til 0/9 0- 
90/10. $/otC»*t<(i2 0/8 0-8 0/2 0 
i)m'MX'h'0. (e) / (g) + (h) =1/99-9 
9/1 . ntKiil 0/90-90/1 0. §^>t;if 
*L<ii20/80-80/20*<®S-C'$)0. (f) 
/ (g) + (h) =1/9 9-9 9/1. MtKlil 
0/90-90/1 0. $<i,t3$f* L<(i2O/8O- 
8O/2O*<3ii■CS)0. (g) / (h) =1/99- 
99/1. if*t<{Sl 0/90-90/1 0. $^>IC 
if * t < Ji 2 0 / 8 0 -8 0 / 2 0 *>'3S ST- ^) I. , 
[0 1 2 3] ;C:-C'. (e)/(f), (e)/(g) 

+ ( h ) . { f ) / ( g ) + ( h ) A^. -e^im 1 /9 

9 *)iX{i 9 9 / 1 Mi. -C-Ji . i efflff 5?)* 5r1S 
( g ) / ( h ) *n /9 9*}||t'{i;^zUi/'>A^ai4*« 
r . -:^r. 9 9/1 ^mi 1 1 . ffiS^Mi^ffM(3 b -> 

[0124] iMlilXT) ( e ) ^ U 7'7-'y®li. ( f ) 

y-;ui®. ^'>7A^c7)>tij&><bS{mi>lfflW±co*« 

|56lli^«^Hci3V^T. Ztli> ( e ) . ( f ) ^it>' 

( i ) (^m-^mmB^(^mmitx' ( e ) / ( f ) = i 

/99-99/1. if*t<«il 0/90-90/1 
0. $/i»t:if*t<{i2 0/8 0-8 0/2 03&«3iSf 
S>0. (e )/( i ) =1/99-99/1. »*t< 



m 0/9 0-9 0/10. $^>twif*L<{i2 0/8 

O-8O/2O*^'3i^T'$)0. {f)/(i)=l/9 
9-9 9/1. if* L<{il 0/9 0-9 0/1 0. $ 
<btcif * L<{i 20/80 -8 0/20 A^® iT'fcl) , 
;iZX\ (e)/(f ) . (e)/(i) . (f )/■.• 
( i ) ^tl^tll/9 9mXii9 9/imiX 

[0125] ^imi^m^x<7)±.mmmiiam 

(Y) <7)iE^M (±iefiK^ (a) - (f ) 

^t<(i±iB ( e ) &l//X{4 ( f ) izmcom 

{4. mmmmmmmx'him^sm (X) 
(mmmwmm (a) t-^xii^u<7)it-^m 
mm^ti t \iy'jymmi^ ( c ) *>/i>^sjgtt* 

m^tit-^Vm ( B ) i:CORC^B£!t^!)) 1 0 OfifigP o 

iznix. 1-1 oofiMgp (Hff^^) . nti 
<ii5^8om&B mi^m . $<^(3if*L<{4i o 
-5 0*435 (MB^) tth. mmmmm (y) 

1 mmmxmmMimcifi'h^w - 
If. SE^ft*^' 1 0 om&mimi 1 1 . m-km^Tt 

hcr)X'mL<ts:\\ 

[ 0 1 2 6 ] */c. ^mm^^z\i±.%immwMm 

y . mit-^ u -^i^ . iS-fbr y^^ i: ) . u ^ ^: u y 

-f^yitJS. *;^j^>'i?. 7^;?.d^yi?is. m/^ixty<^ 
:t<i-^ytt'^- mm. \:.Yy'JytmW. 
2«lil±$:»t'#l>, 

[0127] WIS*li4'l-<i. $ ty^zmiizysitx. ^ 
McojPltt$ri^±§-t2!-SiWtTO)M^t?f>l (Z) 5:12^ 

■r I. C i: ifX'^ h , S Sff^MtlPJ 

(Z) i:LT{4. 

tL. ztii^coimxii2miiLt^m^^i^bti<x^ 

( 1 ) 7itU:^Uy ^y?"/^^. n^y-y <yV-;7X : 

y^fli ( *f U 4 7 -y-fCx^U yell's: i:' ) . 7 7 -ft 

[0 1 28] */c. IgflS^rs \<Jhit-^m 

mm. xrryySirsH. ^NVi^s^yisrsH. 
^^^yt'xj^TTnrs H. xi-uyt'xxTTt!7 
5 H. :tw-f yssrs H. xi^7Ui!r5 k. ryi^^i^y 
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t') . yyyr^h. y-/itm^. mitt^^m. jKUT 

{i2«m±S:fflV^TiJ:V^. 
[0129] m±i0ilff^jil?t^jc7)ct)ft . n^Z. ;KUX 

h 96 1 5A, -feU^T-h 37 1 5. -b';r;^h 3 

620.-bU/Xh 3910, E#« (If) Wm 
yy -y^X 1 3 1 -P, -ifyy-y 16 1-P,Z 

m) S^<^^s^^-;^ w-i 0 0. 
w- 2 0 0 . y 5 V wi^w- 5 0 0 , 

W-800. ^r5yN--;u W- 9 5 0^i:$:ffll^l)C: h 
[0 130] S^t:. 7 -ym^KaTi: LTti. f-h9 
^yiH m) m.<r>iv^uy L-2. yPT^ny l- 

5. Ta^>' (^Ic) M'T)!^? 1100, MP 1 2 

0 0, %rM/-rAyuuifs^)-7-x m) W)y)V 

i^Vf ^XJ^~^J^V ADl, y}\/i^yfAXn-V 
ay AD 2, 7;I/5}-y LI 4 IJ, 7;^?^y Ll 5 
0 J , 7;^?^y L 1 5 5 J^i:Wjit'*>^ . -ttz. 
:.ixt^cr,tj:t^X\ r^'):^V7 >i -/^ XtTVyy)V 

[0131] ^m&m^x'c^mBmm ( z ) cok-^* 
^mmmmmmmx'hhKm^m (x) 

^Stt^K^^^-ri. t H7i^>l^^f*: (C ) A^'^'Sr^vSft 
^K^-ir^-fb^it^H ( B ) i:cOKJSE4fi!t!K!i) 1 0 OMMM 

mm^) i3*ftT. i-8os*gi5 {wm^) , 

L<{i3-4 0fi»aJ (IBg^) ttl.. iI?^ira^tSr^J 

( z ) 1 s*a5*Mtii?s?t^m*>'^ t < , 
[0132] :^m<^^immmRmi-itimLm 

ti, iiS, SliffMWil^li (A) t~mtdi±^<D 

it-^m^^-ii^7mt:^i-lt¥yiy'ymmi^ (C) 

^i>iStt7k^^^^ii^!t% ( B ) bcoKm^m ( X ) 
( mmmfm ) a.mt i. mzb nM\mm,m 

mX'ht. (a) Csi^^i-y^mi^V^RX/Uymi^. 

(b) Ca-fyfy^mi^V:^. VyW^RUmt^^ 

s, ( c ) A/i^i^^Mt^mmmit^^m. id) 
)\^i^^Mt-^m. 'J y^iss.i>m^^^ m. ( e ) 1 1; 
T-rVi^iS, (f ) h'jrv-yHi, i-t-m. f-r 



<i±ie ( e ) m/xii ( f ) i,zm(7)mi:m-^mMi 

mmmwm (y) mizmtx. mm 

^^m^^mm. y^ui^T-ymmmfVj:}:) , 

;<?«y7-uy^^j (mjf, S^7y;&-yr';y/lPK ^f. 

y;!? yru yymKpb') , s y • S/T^^H^f'fM 

[ 0 1 3 3 ] ^-^c, ±ie±€^i3 J;t;f»^^S:#tfS 

x{i7j<) ^^^TL, ^ (yi,Z'mi>zmtx'pmm^j:i^m 
M^tii. ±m^mmmtixii. ±mmmfmwm 
ig ( A ) t ^<s^m^^it-^m (B) t coKm±mi 
(X) srj§«?t/v:(iii-ij[-c-#, mnm'i^bixmmx 
^ii><^)xhtnmmm^j:<. mm. ^izm^r^i 

{i, ^mmmmmm (a) i^mtxymitthtz^ 
\<zm^zmtxw,-^^ixh hcn>xh o , mmmmm 

fl§ (A) *<*f-^y14^lliT'fcSii^lcm^i?, ?Li!, 

[0134] m±KE^/cct 0 t£^m.m\ii.tm-^mt 
m&mi.mzm^^ixh « ^mm(r)mkm-^i o . 

l-5/xm, if^L<(i:0. 3~3xtm, $4>lCif^t 
<{iO. 5-2/imi:tl.. W«i^M<7)JiJi*>'0. 1 // 

t h><zmw.c^m%m.tfxr^y vmimiWz\^^\,t 

(i, ^^McO#«4^0. lg/m2Jil±^ 0. 5g 
/m2 5fc}S, »^t<{iO. 15g/m2ia±, 0. 5 
g/m2 5|^}1li:-ri>ii:*«a^Tfcl.. 

»*<o . 1 g/m2 mnxum-k'&ifT^+'itxh o , - 

[0135] S$Sa6o ^2mm<r> 
No. 1 <7)m 1 l^lifflfflJi!t!|%l*-'^>^S*l6BMf^S:?l 

J£-tl.^-^i§^l:!|^!l^^ (fi£^ ( a ) t P2 O5 J^iCftT 
( /9 ) i: M g , M n at/" A 1 <7)^mmEfi-C-OJ?!c 
^ ( r ) C0^lt#«fi : 3 5 9 m g/m2 ) ^ffML, 
^<n±.mzm «0 N o . 1 C7)|| 2 Jl^MffllSlitiffl^!|«!l 

(Sf^^iit : ^mex^-K^i^^n) c7)ii^^ 1 0 oa 

«g|5t3^LTa5c7)No. 1 Sc^lJfe^ttfiK^?- 1 5S 

xiii^yYmw&t<mmm^tzi^^^m2\,z. isii:< 
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TWaHtt^fFfit/Iilt-^IIifeM^ (CCT) $rffv\ 

2 9jm(7)eimm.mmm^ ht^z immm i ] 
[ 0 1 3 6 ] H 1 i,zxtimmmmmmm<^x^ 

{JtV)B:t14{i[6]±b. -(t«»5:0. 1 g/m2 
MtKiiO. 1 5g/m2 JjU:i:-rs::i:t3J:'9Mif 

mmmmmm^ o . 5 g /m 2 jii± t =5ri> t x;k 
tz.ms i,z^tLmm&mmm^^o . 5 g/m 2 

^■y hmm^m^tiMzii. ^mm<onm&^ 0 . 

Ig/mZOh, 0. 5g/m2*}i, mi<liO . 
15g/m2JJLL, 0. 5 s/m^ ^mb-ti>Zbi)m 
it*)!.. 

[ 0 1 3 7 ] *f6Bjc^Wiii!SSiH«^oi?5t:^aic 

mtfziiTf\^^::^^j^^iib'j-^mm<^mm^!ms. (mm 
mi:m^) tfzm. mmtm^^. }k\<^x'^<^±Mi>z^ 
iMtfz&jmmwmf^ (a) t-mtz^i-k^coit 

'^t>m^A<.m'&^t6 1 h' 7 =Jytmi^ ( c ) 

h-mm-^^^t-^')^ ( B ) b(^Rm^ms (x) 

Ti- {^tL<\i.iMtb^h) . MZ (a) Ca-f^ 

y^j^i^ u ij-m V ymWi. ( b ) c a >f ^r^^j^i^ u 

A. u yiS^Mt/K-fk^^?!, ( c ) •h)Wy^Mt-^%'% 

vmcrA ( e ) ^ u 7 r>KJS. ( f ) h y ry 

( f ) \.z\m^%-kmrm^uzmmmmjjt {^)tf 
^h\Z'm\,zm\^xmmm\ (z) 'SrH'*^' 

h^zmm'^. m-^'&.-kP^ii^'thfz^^zmmmwmts: 
[0138] m.^m>'>%mw.'ttz\tr)v%-^h,-mh 
mh\.z\t. ( ^ ) mmmtf b. ( n ) u y^jit/ 

/Xiiy^it-fb-^IIJi:, (^N) Mg. Mn. Al <7)^*> 
1 SS-ir07j<^14 ^ Jfy. H«iS^m«o 0 ib<0'Jf^j:< b i> 



[ 0 1 3 9 ] <IC-C\ iie^ftiMfc LTti. ffieasjDfiK 
^ ( ^ ) MeasjDfiK^^ ( n ) P 2 0 5m 

0. 1-20, L<Jio. 1-1 0, ^;uJt (A) 

/(a)=o. 1-1. 5^m&t^xoizmm^titz 
mmm^:m^i. Mie^^i-it ) / (a) ^^^o. i* 

2 0 ^mi h bmmmm^m.<^mmt^m 

^x'\m g b'<7)±w,^'^<^mMi>zm^ti^-^wz% ^, 
tit. -It. 1. 5^:mt^b. >mw&cMmmTL 

Xlto. 

[0140] ( ) LX 

imitir^m ( s i 02 Rs^) ti^mi^nt iw z<o 
mty-(, mimmm'PX'^^^j:yk';i^^^coi^ u ;<7m4^ 

:^u^^wj:b'coy 'y^mim±mm< . xt^^m 
mi>iz^^^fzisb. mm'^mmb'mj^t^i^m 
L^v t t L I \ mmm^xcomimmn=F<r>m 

1in& imit-^r^mco^^liS i0 2S.b LXcomMA) 
(iO. 001-3, O^fl'/L. UtKiiO. 05- 

1. 0^/P/L, §^>tcif^ t<{SO. 1-0. 5t;U 

0.001 ^f\y/L^mximmzx mm^+^x^j: 
<. m:km^^^hmmi}^h^. -u. mu&ti^s. ot 
)i'/L^mi6bmmyiimm<^^>o. mmi>z0 

[0141] mum (u)X'h^o ym.v^/xii o 
ymit-^^^b ixii. h y ym. fo y h y 
*f y y y^'S:i:io--Ky y ym. ^ ^ y 

(^Jx{i\ m-')ywiv^=~^j>.ti:}i) . ®y 
yi?. ffiu^i^JS, d!M')ym. )m'}ym.^j:i:m_ 
ym^^<r)it-^i3K mm^x-mm L/siSfc^ t s r 

bLXymWMMX^^\.XK^i.mmti:i:±Xi^^. 

[0142] mwmxm ymi5Xvf^/ttz<,v) ym 
i\:-^'^(r>WMm),iP2 0 5m%xo. 001-6. ot 
;U/L, ^tL<{iO. 0 2-1. 0^)V/L. 
$Fit<{i:0. 1-0. 8^;U/Li:-ri><J5*iji^t'3^ 

-I., uyi?&tx/x{iyyii^[:^!B!i<o»ji**o. 00 
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[01431 mm (^^) <mm^x'<Dm^mii 

ti^\ =5r*3. mMm (A) (r>>{tyt±m.tLx 

1 <r)\Si'rf<Dm.mmm.^x^^thztih-kxmm<^ 
nmt u^) (mnmt. ±mm.<^'^ViXo . oo 

1-3. Ot;P/L. if^L<(i0. 0 1-0. 5^)V 

0.001 ^;l/*)?|-C{±»(3 J; sam*^'+^H3#^>ii 
■fs ®)ll«*^3. 0=i:)V/]^^miht. m^iZZ. 

0 , mm^j:^mi)<x'^ iz<<^^i>. itz. ^mfs.m^^ 

Ni. Fe. Co(r)oibcr>^^-fiXt^cr)±M^ty. 

m^m^miiUj:\'^^^iz^th. m^m^nztnir^ 

# ^mmmMzmmifzm^mmm'^ t « 

<. R«T-t®ixfc55ljm*^i2.a^'^>iil)« fit. N i , c 

o ti: }i<r>m^±m<^mfmmmk.'&^\nz-^ti:ti^htz 
if). m&<Dm\ii)^<mx'$>h, 
[0145] ±iimnm ( - ) (Drntumt ixit. ^ 
m&mnx\ ±m&mM.xcomM^ (a) i^Mzia 

LTl/l 000 0-l^;U. a^L< 1/1 0 0 00 

5i- ( - ) (Dmi&ii^mnm ( ^^ ) 1 "tMzn tx 1 / 
10 0 0 o^)v^mximMizxm^-b^+^x^j:< . 
-u. mtami)^ 1 "tiu^mi ib±ticox o izm^m^ 

'^itfh. m^m^^zli. IMMwiSL'^ ) - ( - ) 

<7)(5*H3. 9t^z^'<'fz^B^'^<^Mm^'kmsm\iL 



0 . 5*?it'(i3J&a?soRji:>tt*^';i<^03a^'sfca^^ 
m\,zwm:xmw>mm^ii. m-k&fm^th. - 

10 1 4 6] i^->mmmm^zmmm^^-T ^ y^t 

fz. x9Ax^-9-ti:}£\.z);,hmmm. 'mwm. 

b i^simx'ht. mmmmi>zmvj:mii^ii.^j:^^i}(. 

ovmrnm-hi. ^imTxirm^j:i: 
(7)tzisb<Dtmt^tmb^j:irz)sb^mmxh^ . -u. e 
o'cmihtmtim^L^<^j:hrzimmmmm 

[0147] ±ii<7)X 0 iz!mmi:^-T ^ yyifz 

xmmtmmmiiTim^^mmtcom^zx w$ 
mmmtifzi^. >mmiz7m^'<f^xhx\'\ 3 
~^^yyuzmmmii}iim.imthiimiiimx$) 

ikummmui^xB 0-3 o or, l < (is 0- 
2oo°c, ^hi^zmtKiiso^ieo'ccomwxv 

dpizmm&izm'o . m±m^^-HH:^j:t, -n. 

0 -c'^ < , &mzxmti^± t ^-r < ^ 0 . m-kmi^^T 

[0148] mi<7)X 0 iz ixm^^m-o-^mmfzii 
r)v 5 -^j^m-^ t m(^m^zm'^m\m'mm 

^Lfzm. ^(n±M^z^m.mm\m(^mfmmi^m. 
^p-ri.. mfmrm^mnrhi^mtLxii. mmmJ 
imm. xrv-mt£mm^<7)ijmmmx^h, m. 

^mtLX\i. {3n-)Vn^. 2a- 

\^-fiX<Dl5m^m^^XhX\^. ttz. X9^Xzi-9- 

^j:}£^zxhm^m.. immM fz\ixrv-mm<7^^k 

[0149] m.fmfs.m<7)mmm. jiS{i7Ka-rs d t 
Kc<. M^^^rffa*^'. mmmfiiimcom^mzTmi. 
m^mmixijmh^j:^\ mm,mmizu. h^^-v 

zbti^x^^, mmmn . ^mimx 50-350 
•c, nti<ii8 0x^-^2 5 o'c^msix-^ozbrn. 
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1 mm&mij^s ox:^mx'imw^^<^7\(.^tii^i 

[0150] li}±j&Ktzi 0 ^j:Simmmt 

( 1 ) >v® : ^m-n^m\m&m-^m.m. 

( 2 ) fr® : y)o #sii-it^i?^l:!|%^M-^«^ii. 

( 3 )W : *^-?#^^-ii^sg«^)i-wii^i 

( 4 ) j^ffi : i^-^^^m-^^mmm-^m&m. 

( 5 ) frs : A^)-? tm-m-^mmm-^m.^. 

[0 15 1] 

[ niifi^j ] [ mm 1 ] ^ 2 ^ii/^ 3 i;^-rm i i^Ji 

[-^It^ll] EPS 2 8 {m\\L^xlV:Lr^^'y%m, X 
'-K^i^SSlST) 1 87 0gPi:f;^7xy-7UA9 1 

/I/^ y r hy300g|5$rHoP77^3{ctt5i 

1 4 0°C^t'#?aL-C4B#rHlK£>$-ti:. x,-K^i/i 
SI 39 1, ®Jg^9 0%^0X;K^^/^Btl:^#/::,.^<^ 
tcoic, x^^y^^'j3-;P^:y7'f-;Ux-f;H 5 0 
O^^MlXi)-^hlOO°C\,Z)^1SiL. 3. 5-i^'^f-yU 
t^y-ZU (^^M9 6 ) ?• 9 e^Ji: i^V^;^T5 y 
1 2 9 ) 1 2 9gl5jDtr , X;K^i/S*im 

7>/P^-hy2 0 5g|5^JP^T, Iilfg^6 0%c0t°7y 

-/u^^ttx,-K=3fi^^ii§s:^#fc, zKm^mm ( i ) 

^iO«M^!i ( 1 ) ti, ^^ffM^ilitli 
(A) vgtt7j<«$-W-r-&t F7>>>l^2i* (C) Sr 
5 Om o 1 %^t^^Stt7K^#W^b■&!i^^^0^^E4fi!^!ttlt•■ 

[0152] [-^^0112 ] E P 1 0 0 7 (^iWbvx/l'X 

X;K^i/^ft2 0 00) 4 0 00g|5fcX^ 
^y^'U3-;U^ y7'f-;l^x-T;P2 2 3 9g|5S:0OP 
77XaW±ii;^, 1 2 0°C^ -C^SL-C 1 B^raK'^^ 

tcxdf:Sfi^^iig^?§»Pt/i« c:<7)i<7)ir 1 oo'acj^iP 

3-rsy-i, 2. 4-hijTy-;i^ (^"-^As 

4)^1 68g|5JP;cT. x.-tfdr>'«*iM^t-i.^T-6B$ 

5 4 omnx.x . wm^ e o %o h ry-;i^BSx 
( 2 ) {i. mBmmmm ( a ) t . vs 



tt^SSrWtl. t h'9i^'yfS»ft: ( C ) S: 1 0 Omo 1 

[0153] [-^jjJcC^iJ 3 ] ^ y7^oy>>-^ y v-r^— i^; 

(•^yi^r^>-hi*i 1 1 ) 2 2 2a5i:p<^;Myy 
f-;l^^hy34|»S-0oP77A3tcfta^, 3 0-4 
0t:i3«iloT^^;Wxf-;W:>-hJfi/A (:«'i=-ft8 7) 8 

iw>^3^mmxmT^k. A0'c\,z2m^m. 

i^r h 3 0 9 , Elff^^ 9 0 %iOg|5t«-7o 7 ^ -f 
Vi^7^^-h^:Wz. 

[0154] <!K\<'^X\ E P 8 2 8 (^S-fki^x^PX^K^Jf 
^Ug, X;if='fi^i4l 87) 1 4 9 6SI5i: t'X7xy- 
;UA 6 8 4 gR, T h 7X^;ur y^rxi^ Ayn-7-f K 1 
^^/l^-f y7'f-;l/^hy24 lg|5Sr0oP77;^r2 
W±a^, 1 4 0°CfC'#ffltt 4ll#P^^JS$-tt. X.-K 

dri/^sio9o. mm^9o%<7)X7iiiri^mmm 

fz. ::<7)i>cr)iz. ^f-zMyy^yp^^hvi ooogp?: 
tuixt^^ioo^azi^mL. 3-^;p;&rb-i. 
2 . 4 - h 'J ry-;i/ (^^m i o i ) $r 2 o 2mi\i 
X. jiTtt^i^mm^thtxemsm^'tfzm. ± 
mmm^ 9 0 %<7ym^yr:3 v^^v i/r^t^- h ?r 2 3 0 
mwi 1 0 o'cx'S^WiKm^^. a y >-T^—hS*< 

f^'^ Lfz^t^miLfz. $ . x^ w y / u 3 -yV 
^yyf-yl/X-T;l/4 6 lg|5$:Sn;tT. lf^^60%<7) 

h ury-;u^^x;Kdf ^ix$:iaii§w 

!R) ( 3 ) i:-f I., ^c^^BgififigifJ!! ( 3 ) S^lJ^fig^ 

WSg (A) i:. v£tt7KS^W1-|.t H7i»f^«f^ 
( c ) ^ 1 0 0 m o 1 %^tsmLym^^\t^^t(nK 

[0 155] [-^fi£^j4] EP8 2 8 (?S-fl:S^x;l/X;K 
^S^ttS^, x;lf=¥i^§*187) 1870a5i:t';^7x 
y-;l^A9 1 2gP, Th5xf-yl/ry^-'>A7'n-7-< 
K2g|5. ^f-;My7'f-;^^hy3OOgB5:0oP77 
X 3 iCftji^ . 1 4 0 'C ^ T'#?a LT 4 B#I1K)S§ -It. 
x.-Kdf v-^ftl 3 9 1, mB'rt9 0%OX,-K=>ri^^lil5: 
c:<7)ii7)i3, xf-i/y^^y3-;ptyyf-;ux- 
r;H 5 0 om^MLXt^h 1 0 0-Ctz?^JnL. S^'^f- 
;PrSy (^^i^fil 29) 5:2 5 8gi5jD;tr , X^K^i^ 

mmm-thtxbnmwjs^^fz^k. l^*^''^^ 

f-;Myyf-;pyby2 2 5gi5S:JD;fc. Ii?^^6 0% 

<;^x.7r.^i^r^ymmmtz, :.ixm^mM ■■ 
( 4 ) tti. zmmmm (4) a. mmmm 

(C) i^t^j:\yimyi^m^^it-^^t<7)EE^miilX- 

[0156] ±mx 0 Lx-^fS.^ixfzmmmr&m 
( 1 ) ~ ( 4 ) izmitm^m-^L. m4^z9r:i-mmm^ 
m mfmmi) ^i^muz. zti(:>mmmmi.zim 
5(^5-1 m/m5 - 2 ) iZ7r;tmmmmm^ ( ie 
. m6i,z^-tmmmmt:m'm-^ 
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i'i^ltzi^. UI9-: 0. 8mm. ^®ffi§Ra : 1 . 0 

mntik ifzm. ^ 2 mm s izmtmmm ( ^i^mi^ 

w&mt') izj^mmuz. d:^^x. m4i,z^si-mm 
2i^i2rffM§ii-. :^^mmmtmm(o^m&mm 

[0 158] 'i%(>tifz^mmmm^z-^^^x. mm 

iz^-t. ^mmmwi<DShMm^<7)mmimT<^xo^z 

ixn-^fz. 

[ 0 1 5 9 ] (1) mnm 



O : J^yt)^^<ti:\^^- 
A: 

[ 0 1 6 0 ] (2) wa^tt 

#-9-y7VUzov^TOT^w^-rit-^)I:fe^®^ (CCT) 

I 

WIS® (3 0-C. 95%RH ; 1. 5mm) 

I 

(5 0"C. 2 0%RH : 2. omfS) 



i 



20%RH 



2. omf^) 



0+ : &m^mmm5%m 
o : aii^ffim^ 5 %m±. 1 0 
o- : mwmi o%ui±.. 2 5%m 
A :Bmmmmm2 5%ii}±. 5o%m 
X : aM%4®m*5o%aii \ 

[ 0 1 6 1 ] (3) T)U:^ vu^^k(^mBmit 
^^yrMzr>\\x. B*A-;^^-^i/'y/ m) m<r> 
r7i/;^yjaa?RCLN-3 64s (6 ox:. ;^7V-2 

(CCT) $:tTV\ m^-^^ ^?^H^<7)a^m*-ClFflii 









0+ 


■ m 


l^4ffi«^5%*)l 


0 


m 


Mmmm5%\:x±.. io%*)i 


0- 


ai 


m^ffi^^i o%i.:i±. 2 5%*f 


A 


ai 


f5^±Sm^2 5%ah. 5 0%*f 


X 


ai 


MmMm5 0%i:X±. 



[ 0 1 6 2 ] (4) mp,m^ 

jum) ^mmuzm. ■;»*4't:2B#^?ML. muzm 

mS ( Imm^Ht'l 0X1 OCO^MB) <^^"/h^X 

tlx. limT-r^zxmm ■ mm^'€\'\ mmmm 
mmmx^miti, mmm$imT<7)m^X'S>i> 

x:mmmmm2o%mi 

I 0 1 6 3 ] (5) JPXit 

77y^f5<^ 1 2 0mm. 5 0mmt1?gig?0 

m (M^?ft^ff) ^^tv\ witi^^'^-r^tx'comn 
^xmmuz. wmmmimTiom'oxhi. 
@ : mK>mir 

A : fi5;?i^S$2 0mmlil±. 3 0mm*SI 
X : Bgff^itS2 0mm*jS 
[0 164] 
[^1] 





m m 


{^^ t (g/m^) 


1 




20 


2 




60 


3 


'9^^.itmMm§&il>'0tmm (Fc:IOwt%) 


60 


'I 


Zn-Al ^t&a«>o t»3« (Al:55wl %) 


90 


5 


^i^yi Zn-5wt % AI-0.5wt % Mg -Q'-^ A o ^ 0H>|fi 


90 


6 


^16r >'l^^xt>Atoo§rfiS3« ( AI-6WI % Si «6 o # ) 


60 
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[0165] 1^2] 







Mg. Mn, Al 










Set ^ 








(M/L) *2 




m. St 


1 






jvin 


0,10 


:^ K ij y S& 


0-20 




— 




n V >i/ llv II 


■U.U4 




n in 




o.-^o 


— 


— 


3 


-t f? ^L* ~y 1 1 


ft 1 


Mn 


0,10 


it h y 


0.50 


— 1 


— 


4 


i-r >/ ^> H 


0.33 


Vlffn 


n 1 1 

U. 1 1 


ah /i^ h y X 


6.10 


— 




G 


u ^ }V \/ ^) 


1 0 
l.o 


Win 


n in 




0.20 


— 




6' 


— 1 »-» J/ v4/ ^> 11 ^ 


U, J 


Mil 


0,10 


/'V h y y Sf^ 


0.20 




180 


•( 


^ <3 n 7 V y 7/ 


0.3 


Al 


h 1 n 


•»<i z*' 1 y n>t 


0.20 


■ — 


— 




— < V ^ tl^ II -ft 


0.04 




A 1 n 


t|- j> L ij y 


0.20 


— 


— 


9 


^ n 4 7 -"^ V y ^ 


0.3 




A lA 
U. lU 


:?}" yU- K y y St 


0.50 


— 


— 


10 


n o ^ ^f* ;u v" y 


0.3 


Al 


1 fl 
U. JU 




0.20 




— 


1 \ 


3 13 ^ y 


0.33 


Al 


O.U 


h y >^ 


0.10 


— 


— 


12 




0.3 


A) 


0.10 


:t>ri' h y y^ 


0.20 


— 


— 


13 


a u ^ ^}V^y 11 


0.3 




0.10 


h y 


0.20 


— 


— 


U 






Mn 


0.10 


h y X® 


0.2O 




15 






Al 


0.10 


h y 


0.20 






16 






Mg 


0.10 


sh/v h y >'g? 


0,20 






17 


n a ^ y v- y 


0.3 






h y VBft 


0.20 






18 


n n ^ y^i- ^ 


0.3 


Mil 


0.10 










19 


u ^ ^ /Ui/ }} 


0.3 


Al 


OJO 










20 


:3 n ^ ^/U y 


0.3 




O.IO 










21 




1.0 















♦ I Mg, Mn, Al <^)^afts^^^o•&•^^■*v^i6flc 



[0 166] 



[113] 
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« 3 



Ma 


(><)/(/>) 


Jt 

(✓>)/( p ) 


t 3 


1 


3.0 


0.5 


o 


2 


0.4 


0.5 


o 


3 


3.0 


0.2 


0 


4 


3.0 


1.1 


0 


5 


18.0 


0.5 


o 


6 


3.0 


0,5 


o 


7 


3.0 


0.5 


o 


8 


0.4 


0.5 


o 


9 


3,0 


0.2 


o 


10 


3.0 


1.1 


o 


] 1 


18.0 




0 


12 


3-0 


0.5 


o 


13 


3.0 


0.5 


o 

w 


H 




0,5 


X 


15 




0.5 


X 


16 




0.5 


X 


17 






X 


18 


3.0 
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